Background: The 2008 financial crisis in Europe came abruptly and surprisingly. Many countries also suffered a second recession during the period 2010-2012. We examined the impact of the crisis on life satisfaction (LS) by country and individual socioeconomic level. Method: We used a representative sample from the European Social Survey (2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014) with data from 26 countries (N = 294,407). LS was measured with a single question with 11 response alternatives. Time from start of crisis (either 2008 or 2010-2012) was determined separately for each interview. Data were analyzed by multilevel analysis Results: There was a sharp decrease in LS in the beginning of the crisis in 2008, and another, but not so severe, decline in 2011, each of them of short duration. However, there was also a slight and progressive yearly decrease in LS that continued one to at least 3 years after either financial crisis that was independent of the effect of being unemployed. Associations varied considerably between countries. A negative decline after the financial crisis was especially evident among those in the most educated groups, and in those in the higher occupational levels. Conclusions: The 2008 financial crisis had a double effect on LS: (1) a sharp short-term decrease consistent with the Easterlin paradox; (2) a slighter long-term progressive decrease that was over and above the strong negative relationship with unemployment that lasted several years. The long-term decline in LS after the start of the financial crisis tended to occur especially in the higher socioeconomic groups.
Introduction
Life satisfaction (LS) is of obvious importance for people on a personal and emotional level. LS is an indicator of wellbeing. However, LS is also an important political concept. LS is associated both with greater productivity and effectiveness, and with improved interrelationships between individuals [1] [2] [3] [4] . Positive wellbeing is connected to better physical health and longevity, partially through improved focus on preventive health measures [1] .
When Europe abruptly and surprisingly ran into a severe financial crisis in 2008 followed in many countries by a second recession in the period 2010-2012, eventual negative effects on LS might intensify the negative economic impact of the crisis. Therefore, we examined whether the financial crisis affected the LS of the European population. We also examined if different socioeconomic groups as defined by income, education and occupation, were differently affected by the crisis.
The influence of income on LS within and between countries has been discussed for a long time. The discussion originated in 1974 with Easterlin who claimed that "at a point in time happiness varies directly with income, but over time happiness does not increase when a country's income increases." Easterlin also hypothesized that together with increasing income, people's aspirations increase. When aspirations fail to be met, wellbeing is diminished. Deaton, and also Stevenson and Wolfers, contested this. The contesters stated that the well-known relationship between LS and GDP (ln GDP) is linear with no upper satiation point. Easterlin countered that these changes represent short-term changes in GDP. Long-term changes, e.g. over 30 years, show no change, regardless of type of country, developed, developing, and in transition [5] [6] [7] [8] [9] . Much of the emphasis in the literature was associated with the effect of increased income on wellbeing. Less has been studied concerning the effect of decreases in income and wellbeing.
The financial crisis of 2008 provided an opportunity to investigate such negative changes in income. In a recent and comprehensive study, Gonza and Burger confirmed the short-term decrease in LS for Europe [10] . They also show that the relationship is not linear but S-shaped, which reduces the marginal impact at the low-and high-income (GDP) levels. However, this was not confirmed in other studies in Europe, using the same dataset [11] .
The financial crisis was a major world event. Additionally, in many countries it was followed by a second recession in the time period around 2011 (defined as two or more consecutive quarters with negative GDP growth). However, these recessions affected both countries and the people who live there differently. Governments also varied by which measures they used to tackle the problems. Consequently, the effects on public health differed by country [12] . Less was reported, however, on the impact on people's LS. In Europe, large population groups experienced unemployment, loss of homes, decreased income, loss of benefits such as pensions, and a number of other major life events. Exposure of the individual to such negative life events is generally characterized by an initial rather strong fall in LS, followed by a gradual recovery [13] .
LS represents a cognitive facet of wellbeing, where individuals evaluate their subjective state of mind against a personal and individual set of criteria. These criteria are not necessarily stable. They may change with time and age, and especially by exposure to a range of experiences in life [14] . LS is highly influenced by personality, which again is influenced by genes [4, 15, 16] . Nevertheless, only 30-50% of the variation may be attributed to genetic inheritance. The remaining variation is caused by other circumstances, including social processes [4, 15, 17, 18] .
Whereas the role of socioeconomic indicators on LS has been considerably investigated, the role of people's socioeconomic position on their ability to tackle the financial crisis has not. Indicators of socioeconomic groups too have different facets that may be regarded as separate entities. Three such indicators are income, education and occupation. Some evidence exists about the effects of each of these indicators on LS. However, there is no clear consensus about these effects. Generally, the effects seem to be interdependent and smaller than originally anticipated.
Diener and others have reviewed the associations between wellbeing and the three socioeconomic indicators [17, [19] [20] [21] . The connection between level of education and wellbeing is inconclusive. This is partly due to the interdependence of education, occupation and income as well as the nature of aspirations. There are some indications that the impact of education is more relative than absolute [19, 20] . Similarly, relative income seems to be more relevant to LS than is absolute income. The connection with occupation is least studied. There are, however, indications that satisfaction with work contributes to general satisfaction [20] .
Subjective wellbeing is influenced by both gender and age. Women tend to report slightly higher levels of wellbeing than men do. However, these findings are not consistent. A decline in subjective wellbeing until the middle ages is consistently reported, with an increase in later life, leading to a well-documented U-shaped curve [20, 22] .
The aim of this study is to examine the role of the financial crisis of 2008 on LS. We will examine this both on the entire population and for different socioeconomic groups as defined by income, education, and occupation.
Materials and methods
We used data from the European Social Survey (ESS). ESS is a cross-sectional survey. The survey was conducted in 36 European countries every two years from 2002 to 2014. We used data from all investigation years from the 26 countries that have data for at least three years on the variables of interest. The sample size for each survey year and for each country, together with the response rate, is shown in the Appendix (see Supplementary material online). For Figure 1 , we limited the number of countries to 19 to have complete data sets. ESS has developed standards regarding sample selection, translation of the questionnaire, data collection, and processing and documentation and steps to ensure maximum response rate. This is to ensure that the same methodology is used in all participating countries [23] . Although we cannot be certain that data is fully representative between years, the ESS standards assure that the data may be considered as comparable across nations and to a relative degree over time, as possible. The questionnaire consists of a core module and two rotating modules. Data were collected through face-to-face interviews lasting approximately one hour.
In the present study, we used the cumulative dataset, waves 1-7, found on the ESS web page (www. europeansocialsurvey.org). We only used data from the core module. ESS provides design (controls for possible design differences in sampling), population (controls for different population sizes between countries) and post-stratification weights (controls for possible bias due to non-response) to increase representativity between countries [23] , which were used for the descriptive parts in this study. The final unweighted sample (N = 294,407) had a mean age of 48 years with a range 13-123 years among which 54% were women (see Table I ).
Measures

Dependent variables
LS was assessed by one item: "All things considered, how satisfied are you with your life as a whole nowadays?" Responses were given on an 11-point scale ranging from 0-10 (0 being "extremely dissatisfied" and 10 "extremely satisfied"). This one-item scale is one of the most commonly used scales for assessing overall LS and shows moderate to high validity and reliability [24] .
For Figure 1 (a), the values of LS were standardized within countries and regions, and the 6 month centered moving average was calculated.
Independent variables
Household income is based on the total net income of the household from all sources, i.e. after tax, national insurance, contributory pension payments, and so on. Income includes not only earnings but also state benefits, occupational and other pensions, unearned income such as interest from savings, rent, etc. The respondent is given a show card that enables them to choose between their weekly, monthly or annual income, whichever they find easiest. The categories are national and based on deciles of the actual household income range in the given country. The median income is the reference point and the 10 deciles are calculated with the median itself at the top of the fifth decile. The deciles are documented in national currency. These values were grouped two by two into quintiles to be comparative to the other socioeconomic indicators. This indicator in many ways represent relative income within each country, since rise and fall of income over years is not accounted for.
Education was measured by the highest level of education attained and classified using the International Standard Classification of Education (ISCED) originally developed by UNESCO. We used the classification system suggested by ESS, that resulted in the following categories: (1) less than lower secondary education (ISCED 0-1); (2) lower secondary education completed (ISCED 2); (3) upper secondary education completed (ISCED 3); (4) post-secondary non-tertiary education The values of satisfaction with life were standardized within country and region. The 6 month centered moving average was calculated to smooth the curve. Analyses in (b) using multilevel (country and region levels). Baseline included controlled for gender, respondent's age and age 2 , with gender fixed and age and age 2 , random. Delay since start of financial crisis is calculated for each individual based on date of interview and treated as fixed Current unemployment (dichotomous) is added as a fixed variable.
completed (ISCED 4); (5) tertiary education completed (ISCED 5-6).
Occupation was calculated using the script developed by Tafik and Oesch for ESS based on the concept by Oesch [25, 26] . The script constructs an indicator of occupation based on two dimensions. A first dimension is vertical and discriminates between more or less privileged employment relationships. The second dimension is horizontal and distinguishes between different work logics. The concept of work logic refers to differences between occupations in the potential for the division of labor, the type of skills required, or the nature of authority relations. The combination of the vertical and horizontal dimensions produces a five-class schema based on an original 16-class. Occupation is defined by ISCO88 (2002-2010) or ISCO08 (2012-2014).
Severity of the financial crisis was measured in three ways: (1) length of recession in months, (2) largest decline in consecutive seasonally adjusted GDP growth per quartile for the entire period, and (3) a combined measure (multiplicative) that is the length (expressed in years) times the greatest decline in GDP growth per quarter. The change per quarter in GDP data was extracted from the OECD database (for all countries except Russia, Ukraine, Cypress, and Bulgaria). For the remaining four countries the Eurostat database and the World Economic Outlook Database from International Monetary Fund, were used [27] [28] [29] . A recession was defined for each country as having had negative quarterly seasonally adjusted real GDP growth for at least two consecutive quarters [28, 30] . The start of the financial crisis was defined as the quarter the decline started for each country (for Portugal, Ireland, and Hungary, the early recession period in 2007 was not used in defining start point). The length of the crises was defined as the total number of months in the entire period (2002-2014) with a recession. Some countries had a second recession after the 2008 financial crisis (a second crisis was defined as a new recession period following a period with at least two quarters positive change in GDP growth between the two episodes) that was included in the total length of recession. The summarized data was extracted from the web and was based on data from OECD and Eurostat [27, 29, 30] . The delay time from the start of the financial crisis to the responses in the questionnaire, was determined for each individual by subtracting the time point of each individual interview from the start of the crisis for that country. The time point of the interview was converted to quartiles when calculating the time period between interview and start of financial crisis. Especially for 2008 data, this resulted in that the population from certain countries had different delay times from start of financial crisis. For those with a second recession in 2010/2011, the delay time was adjusted to account for time after the second recession. The delay time was reclassified for this study as pre-crisis, 1 year post-crisis, two year postcrisis, and 3+ years post-crisis. To give an example, for an interview in the Netherlands (see Table II ) in the third quarter of 2011, delay after start from financial crisis would be changed from 3+ years to 1 year after start to account for the second financial crisis in starting in the second quarter of 2011. Interview time was available only for waves 3-7. For analyses and figures based on time point of the interview, the data are restricted to the investigations from 2006 and upwards.
Current unemployment is very closely related to the national economy, and thus it was decided to control for unemployment when studying the effect of the economy on LS. Current unemployment on the individual basis was determined using the following question: "During last 7 days: unemployed, actively looking for job". The response alternatives were yes/no. In Table II , average national unemployment rates for 2011-2015 are presented that originated from the OECD Database.
All analyses were adjusted for gender (males = 1; female = 2), the respondent's age and age 2 (age is well-documented to have a curvilinear relationship with LS, and therefore it is highly recommended to use the squared function [20] ).
Variables defining levels
In multilevel analysis, levels are specified prior to the analysis, which define the clusters that the analyses are performed within. For this study, two levels were chosen in addition to the individual: (1) the countries themselves, since it is well known that there are relatively large differences in LS between countries; and (2) within each country, the predefined regions that are in use in these countries, since there is all reason to believe that regions within a country differ substantially in socioeconomic conditions, lifestyle, and even to some degree culture.
Within-country regions were defined as nomenclature of territorial units for statistics, abbreviated NUTS [31] . NUTS is a geographical nomenclature subdividing each country of the European Union (EU) into regions at three different levels; NUTS 1, 2, and 3, respectively, moving from larger to smaller territorial units. NUTS 1 is the "national" level of the Member States. NUTS 3 is the most detailed subdivision. The regions used for each country are indicated in Table I 
Statistical analysis
The analyses were conducted using the Statistical Package of the Social Sciences (SPSS), version 23.0. All data were weighted in accordance with the ESS guidelines before conducting the descriptive portions of the analyses [23] .
The primary method of analysis was the multilevel random intercept model. In SPSS, this is done with the module Linear Mixed models. The methodology used was that described by Field [32] . The data were not weighted in these analyses. A three-level approach was the main analysis method. The levels chosen were country, and regions within countries (available at the ESS multilevel site (http://www.europeansocialsurvey.org/data/multilevel/index.html)), and the unit of measure was the individual. This analysis technique is especially appropriate since there is all reason to assume that: 1) values of LS within a country have similarities based on social and cultural properties, and 2) this method is well suited to data with missing countries for some of the years. When results for each country were provided (results presented in Table II) , the data were split by country, and the analyses were done separately for each of the 26 countries. Thus only a two-level approach was available here, with region (as mentioned above) and individual as levels. The significance of entering first country and then region as level was tested using the chi 2 test (based on differences in the Akaike information criterion (AIC) (log likelihood) before and after entering levels). The estimation method was restricted maximum likelihood.
The outcome variable was LS. All independent variables were included as fixed main effect. Age and age 2 were entered as random variables (both intercept and slope). Significance was tested using the Table II . Key features of the financial crisis (FC) for the countries in the survey (weighted data). Regression coefficients provided by multilevel analysis. Chi 2 test (based on differences in AIC). Delay from start of the financial crisis, was entered as a fixed factor. Thus, a dummy variable was created which compared 1, 2, and 3+ years of delay against pre-crisis values. These results are provided in the footnote to Table III . After establishing the final model (Model 3), this same model was used when comparing countries and socioeconomic groups.
Since there was a substantial amount of data, it was decided to exclude missing data listwise from the regression analysis. Table I , LS, as means for the entire time span, varied considerably between countries. Values for each country and each year are shown in the Appendix. The highest levels were found in the Nordic countries and lowest in the former communist countries.
results
As shown in
The financial crisis did not affect all countries in Europe equally, or at the same time (Table II) . To correctly compare countries in Figure 1(a) , we have included only the time period 2006-2012 and removed the five countries (Austria, Czech Republic, Greece, Spain, and Italy) that had missing data within the period to portray the relationship with a complete dataset. Satisfaction with life was standardized using the Z-Score obtained on data split by country and region. Figure 1(a) indicates a sharp decline in LS in 2008 of short duration for Europe as a whole. We also see reductions in LS to the second financial recession that occurred in some countries in 2011 and 2012. In addition, in Figure 1 This decline seems to continue even 3+ years post crisis.
In Table II , however, we have used the combined measure of severity that accounts both for decline in GDP and duration of the recession. Then the results indicate that Greece, Finland, Estonia. Slovakia, Hungary, Italy, Netherlands, Portugal, and Ireland were hardest hit.
Two-level multilevel analysis (region and individual) was performed for each of the 26 countries measured (Table II) . LS was reduced in seven of the countries 1 year after start of the financial crisis, whereas four countries exhibited reduced levels during the second year.
Table II also indicates that there was considerable variation in the relationship between LS and unemployment between countries. All countries had a significant and strong negative relationship between LS and unemployment. There was a rather large variation in the beta values between countries ranging from −0.79 in Portugal to −2.1 in Germany. Separate analyses did not reveal any interaction of national unemployment rates or the severity of the crisis on the observed reduction in LS seen with being unemployed (data not shown).
The significance of using multilevel analysis was tested by the Chi 2 test (based on differences in AIC before and after) for each level. ΔAIC was 8 939 with 1 df (p < 0.000) when including two levels (country, individual). Intraclass correlation (ICC) for two levels (country) was 18.6% of the variation explained, and for three levels (country, region) 23.6%.
As indicated using multilevel analysis (threelevel) in Table III , there was a significantly reduced LS 1 year after start of financial crisis (β -0.036 Table III . Estimate (beta) with standard error and significance for the relationship between LS and indicated variables in the study, for the entire population (while using country and region as level in multilevel analysis). 16538 (1) 4677 (1) All analyses using three level multilevel (country and region levels). a Baseline included controlled for gender, respondent's age and age 2 , with gender fixed and age and age 2 , random. Random was tested with ΔAIC(df) = 3104(2). b Delay since financial crisis is presented as dummy variable of each delay compared to pre values and treated as fixed c Prior to adding unemployment, a measure of severity (length of recession in months over whole period) was found not significant and not continued further. The individual current unemployment status is added as a fixed variable. * p < 0.05; ** p < 0.01; and *** p < 0.001.
Model 1 a Baseline analysis
(0.013), p < 0.001) that remains essentially unchanged when adding a very negative, significant effect of unemployment (β = −1.31 (0.019), p < 0.000). The reduced LS is seen both 2 years and 3+ years after the start of the crisis (β −0.103 (0.023), p < 0.000 and β −0.122 (0.024), p < 0.000, respectively). The addition of unemployment had the strongest moderating effect on the relationship 3+ years after start of crisis. An additional three-level analysis was conducted to see if the combined severity measure explained some of the differences, but this effect was found to be not significant (data not shown). Additionally, this study confirmed the U-shaped relationship between both measures of wellbeing and age, whereas there were no significant gender differences. To assess the difference in importance of the three most used indicators of socioeconomic status, income, education and occupation, on LS, a threelevel analysis (countries, region and individual) was performed on data that was grouped by the socioeconomic indicators. The analyses were controlled for gender and age as confounders. When grouping data for socioeconomic indicator, the analysis controlled for the remaining two socioeconomic indicators. The results (Table IV) indicated that the effect of the individual being currently unemployed was very significant regardless of the method of categorization, but least for the categorization by family income. The relationship was stronger for the higher socioeconomic groups when grouped by occupational status.
There was no significant independent relationship between LS and time since the financial crisis when dividing by family income. When grouping by educational level, only the highest educational level showed significant relationships between LS and all three delay periods after start of the crisis (with the possible exception of the lowest class for 1 year post-crisis start). Categorization by occupational level exhibited the greatest significant association between time after start of the financial crisis and LS that was especially visible for 3+ years. Except for the highest occupational class, there was a progressively higher association with increase in occupational level.
Discussion
We investigated the impact of the 2008 financial crisis in Europe and the impact of the second recession during the period 2010-2012 seen in some countries on the LS of the European population. We used LS as an indicator of wellbeing. We also studied whether there were differences between socioeconomic groups in LS during the periods after the financial crisis.
We found a substantial short-term decline in LS during the period after the start of the crisis in the standardized raw data. A similar decline, although not so profound, was seen after the second recession in 2011. The sharp decline may reflect the uncertainty and feared consequences that financial crisis in 2008 generated in the population. However, as time went by, the consequences were not as severe as first Table IV . Estimate (beta) with standard error and significance for the relationship between LS and indicated variables in the study for each group in each SES category,(while using country and region as level in multilevel analysis). All analyses using three level multilevel (country and region levels), analyses controlled for gender, age and age 2 , in addition to the SES parameters not being used as group indicators (f. ex. When grouping for family income, respondent's educational and occupational level were controlled for). Unemployment is the individual's current unemployment status. Otherwise Model 3 in Table III was expected, media coverage decreased, and people learned to cope, the negative impact diminished. One method of coping is to reduce aspirations. Easterlin claimed that a major driving force to wellbeing was the relative association between income and aspirations [8] .With sinking aspirations, wellbeing can be maintained. These explanations may also be valid explanation for the less severe decline during the second recession. When examining the decline in LS during the 3 years post crisis (either 2008 or 2010-2012) through multilevel analysis, we saw a slight but significant long-term fall that continued at least 3 years postcrisis. The relationship seemed relatively little associated with the severity of the crisis in the individual country. In addition, the relationship was not related to the independent association with being currently unemployed. In the more globalized society that exists today, the information flow surrounding the crisis worldwide was rather uniform and available from the start of the crisis.
The fall in LS was especially noticeable during the second year of the crisis. This is not surprising since it takes time for the effects of the crisis to filter down to the individual level [11] . The more long-term decline may indicate that although the crisis was less severe than originally feared, people did not feel that they knew the total impact of the crisis in the long run, creating uncertainty leading to reductions in LS. A decline in LS during the financial crisis of 2008 was substantiated in another study too, which also examined wellbeing by using ESS data and interview year [10] . Together, these results are in contrast to a very strong relationship between being currently unemployed and LS. In this study, it was deemed important to the consequences of both the economic problems and the increased unemployment that resulted. As the results indicate, the effects of these two factors are quite different, and the negative association associated with unemployment may reflect not only the economic consequences of being unemployed but other social and cultural influences [33] .
The findings from our study during the crisis are rather similar to that of Deaton, even though our measures of LS are on a monthly basis while Deaton studied day to day differences and in another continent and culture, USA [33] . The sharp decline and relatively quick recovery in LS right after the 2008 crisis, supports Easterlin's hypothesis that LS changes over the short-term but rather quickly returns to previous levels [8] . The more gradual decline seen in yearly data, however, may indicate that levels do not quickly return to previous levels, and thus may be of even greater significance. Even if slight, it is likely that a continuous reduction in a population's LS may result in reduced productivity and effectiveness as well as reduced health when it affects the whole population or large parts of it [1, 3, 4] . This may in turn be assumed to affect the ability of the population to improve the country's economic conditions [2] .
This study did not confirm previous allegations that the effects of the crisis were more severe for those in the lower socioeconomic classes [10] . Quite on the contrary, it indicated that a decline in LS was most evident for those in the higher educational or occupational levels. The largest decline in LS after the financial crisis was seen among those at the highest educational level and especially in the occupational level representing lower-grade service occupations. This may indicate that those in the lower socioeconomic classes have less to lose, and in Europe, welfare schemes are sufficient to assure a relative measure of peace of mind. In the higher social classes, there is more to lose and the relative fear therefore higher.
The relationship with unemployment was, also stronger in the higher occupational classes. Whether or not this is an indication that the fears associated with the financial crisis, for example of not finding a new job, were greater among those with higher educational or occupational level, could not be tested this study. However, again, these reductions in LS in the upper classes may have an even greater negative impact on a nation's economy.
Finally, this study confirms the U-shaped relationship between wellbeing and age, but does not confirm differences between genders and as such adds to the literature, where this element has been debatable [20] .
Strengths and limitations
The main strength of this study is the large sample size obtained by ESS and their use of methodological standards at all stages in the process. This makes the data ideal for comparative and cross-national analyses. The ESS team is also working continuously to ensure high validity and reliability of the questionnaire and data collected. The use of strict randomized probability sampling provides a representative sample of the population; however, for those countries with reduced response rates (see Appendix Table 1 ) a selection bias was still possible. The questionnaire used is well tested and translated according to ESS protocols.
Another major strength of this study is the ability to -similar to the Deaton study [33] -specify the accurate time point of the interview. This enabled us to quantify the delay time between start of the financial crisis and the interview time-point for each individual and in each country. Furthermore, the results indicate that the use of multilevel analysis techniques is justified as judged from ICC measures, and as such leads to a strong recommendation of using such techniques in future, similar studies. Further, this study justifies adding the extra level of within-country region since ICC measures increased by circa 5%.
The cross-sectional nature of the survey limits the possibility to draw causal conclusions from the findings. Data were collected through self-report, and thus response bias may be present. Another disadvantage concerns the limited numbers of countries included in this study due to availability of data.
conclusion
The 2008 financial crisis had a double effect on LS: (1) a sharp short-term decrease consistent with the Easterlin paradox; (2) a slighter, long-term, progressive decrease which was over and above the strong negative relationship with unemployment that lasted several years. There was, however, a great variation between countries. The long-term decline in LS after the start of the financial crisis tended to occur especially in the higher socioeconomic levels. Such slight and continuous reductions in LS in a country's population should not be ignored. They influence the lives of many people. The key to the changes needed to improve the economy lies in a population's productivity and effectiveness, which is related to their LS.
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